Ubiquitin expression is up-regulated in human and rat skeletal muscles during aging.
In this study, we have used two-dimensional electrophoresis, protein sequencing, immunoblotting, and immunohistochemistry to identify proteins that were differentially expressed during aging in human and rat skeletal muscles. Ubiquitin was identified. It was expressed at high levels in old fast-twitch muscles but at low levels in young fast-twitch muscles. It was also discovered that exogenous ubiquitin could suppress the growth of C2C12 cells, in vitro. The reduction in C2C12 cell growth was not attributed to an increase in apoptosis but to an inhibition in cell cycle entry. Furthermore, it was possible to induce muscles to degenerate in vivo by injecting a high dose of exogenous ubiquitin into young healthy skeletal muscles. These results suggest that hyperactivity of the ubiquitin-proteasome pathway is involved in the aging process of fast-twitch muscles. In addition, ubiquitin-dependent growth suppression in satellite cells may be associated with the poor healing potential of old skeletal muscles.